Activation of mTORC1 under nutrient starvation conditions increases cellular radiosensitivity in human liver cancer cell lines, HepG2 and HuH6.
The presence of unperfused regions containing cells under hypoxic and nutrient starvation conditions contributes to radioresistance in solid human tumors. It is well known that the hypoxia causes cellular radioresistance. However, the effects of nutrient starvation conditions on cellular radiosensitivity remain unclear. Human liver cancer cell lines, HepG2 and HuH6, and a SV40-transformed human fibroblast cell line, LM217 were used to examine the effects of nutrient starvation conditions on cellular radiosensitivity and on activity of mammalian target of rapamycin complex 1 (mTORC1) that senses cellular nutrient conditions and affects radiosensitivity. In contrast to suppressed mTORC1 activity under nutrient starvation conditions in LM217, HepG2 and HuH6 cells showed increased mTORC1 activity under nutrient starvation conditions. Both AMP-activated protein kinase (AMPK) and Akt were activated under nutrient starvation conditions in all the three cell lines. Under starvation conditions, increased radiosensitivity was observed in HepG2 and HuH6 cells, in contrast to decreased radiosensitivity in LM217 cells. Knockdown of mTOR using siRNA for mTOR or treatment with a mTOR inhibitor, rapamycin, suppressed the increased radiosensitivity under starvation conditions in HepG2 cells. Our data show for the first time that nutrient starvation conditions activate mTORC1 and increase radiosensitivity through mTORC1 activation in liver cancer cell lines, HepG2 and HuH6.